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Abstract

Objective: The current study aimed to examine the correspondence between sales
data and dietary recall data for sugary drinks in Canada.

Design: Repeat cross-sectional analysis of sales data for sugary drinks sold in
Canada from 2004 to 2015 from two sources: GlobalData (GD) and
Euromonitor (EM). Sugary drinks included ten beverage categories containing free
sugars. Analyses examined sales volumes over time, with adjustment for popula-
tion growth. National intake estimates were drawn from the 2004 and 2015
Canadian Community Health Survey (CCHS) Nutrition.

Setting: Canada.

Participants: Not applicable.

Results: In 2015, daily per capita sugary drinks consumption was estimated as
356 ml (GD) and 443 ml (EM) from sales data sources, and as 277 ml from dietary
recall data. Both sales data sources and dietary recall data indicated that per capita
sugary drinks consumption decreased from 2004 to 2015, although the magnitude
of this change differed: —23 % (GD), —17 % (EM) and —32 % (CCHS Nutrition).
Market sales data showed similar trends among categories of sugary drinks, with
decreases in sales of traditional beverage categories (e.g. carbonated soft drinks)
and increases in novel categories (e.g. sugar-sweetened coffee).

Conclusions: All data sources indicate a declining trend in sugary drinks consump-
tion between 2004 and 2015, but with considerable differences in magnitude.
Consumption estimates from sales data were substantially higher than estimates
from dietary recall data, likely due to under-reporting of beverage intake through
dietary recall and the inability of sales data to account for beverages sold but not
consumed. Despite the observed decline, sugary drinks sales volumes remain high
in Canada.
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Consumption of sugary drinks contributes to weight
gain™? and is a significant risk factor for chronic diseases,
including type 2 diabetes, metabolic syndrome, CVD,
cancer and dental caries®®. Sugary drinks are beverages
containing caloric sweeteners, specifically ‘free sugars’,
and contribute ‘empty calories’ due to low nutrient levels”,
The WHO defines free sugars as monosaccharides and
disaccharides added to foods and beverages, plus sugars
naturally present in honey, syrups, fruit juices and fruit juice
concentrates®™. Accordingly, sugary drinks include non-
diet versions of caloric carbonated soft drinks, sweetened
teas and coffees, energy drinks, sports drinks, flavoured
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bottled water, flavoured milk, drinkable yoghurt, fruit
drinks with less than 100 % juice and 100 % fruit juice.
The consumption of free sugars is a determinant of body
weight and further influences cardiometabolic factors
independent of weight®1?,

Dietary recall data are often used by researchers to esti-
mate beverage consumption and to evaluate policies™?.
In Canada, national surveys with dietary recalls have been
infrequent, with three conducted over the past 45
years'213_ Recent national dietary intake data collected
in 2015 suggest that sugary drinks are a substantial source
of the population’s daily energy intake'*, despite declines
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from 2004519, However, examination of any broader his-
toric trends is limited. In particular, little is known about
newer beverage categories, such as flavoured water, drink-
able yoghurt and flavoured milk”, It is also unclear how
sugary drink categories change relative to one other and
whether these changes influence the spectrum of products
consumed by populations. Additionally, previous sugary
drink assessments have often excluded 100 % fruit juice
(e.g. Slining et al.'®), despite the known adverse metabolic
effects of consuming the free sugars it contains®.
Accounting for 100% juice in total estimates remains
novel?,

Commercial data on sugary drinks sales have the poten-
tial to provide more timely and cost-effective estimates of
sugary drink intake. These data are collected through ties
to key industry players across the value chain. They pro-
vide in-depth analysis on consumer goods and service
industries, and are often used to inform industry marketing
and business practices. Sales data also avoid limitations
associated with self-reported recall data, which are known
to underestimate actual intake®*??. However, the accu-
racy of sales estimates is often unclear given the proprietary
nature of the data and the underlying methods used to gen-
erate estimates. In addition, the correspondence between
sources of sales data, and between sales data and dietary
recall data, is unexamined for most populations. Thus,
the purpose of the present study was to examine trends
in sugary drinks sales data using two well-established
sources, with comparisons to national intake estimates
between 2004 and 2015 in the Canadian context.

Methods

Data sources

Beverage sales data for Canada were purchased in August
2016 from Euromonitor International (years 2002-2015)
and in October 2017 from GlobalData (years 1999-2015).
Euromonitor (EM) provides market reports for food and
beverage sales in Canada and globally using data obtained
from a range of industry sources®. GlobalData (GD)
specializes in industry and consumer research for bever-
ages, working with a network of professional researchers
embedded in the commercial beverage industry and
through industry partnerships across the value chain.
Both GD and EM data reflect domestic beverage consump-
tion and use methods such as dialogue with key industry
players, global and local company analysis, store checks
and surveys across the supply chain, all of which are
proprietary and cannot be independently validated.

EM and GD beverage data each capture ‘on-trade’
sources where beverages are sold for immediate consump-
tion at the place of purchase and ‘off-trade’ sources where
beverages are sold for subsequent consumption away from
the place of purchase. Collectively this includes bars,
restaurants, cafés, other catering establishments, grocery
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stores, supermarkets, convenience stores, non-grocery
retailers, vending, Internet retailing, home shopping and
direct selling. GD also includes warehouses, hotels and
other accommodation places, and institutions, such as
hospitals.

Beverage categories containing free sugars® were
identified using a calorie rating variable (GD) and category
descriptions (EM and GD). For GD, these beverage catego-
ries included: carbonates (cola and non-cola), iced/ready-
to-drink tea, iced/ready-to-drink coffee, energy drinks,
sports drinks, flavoured water, enhanced water, flavoured
milk drinks, drinking yoghurt, squashes/syrups (liquid fruit
concentrates), fruit powders (powder fruit concentrates),
still Guice) drinks (<24-9 % juice), nectars (25-99 % juice)
and 100 % juice. For EM, these included: regular cola
carbonates, non-cola carbonates (lemonade/lime, ginger
ale, tonic water, other mixers, orange carbonates, other
non-cola carbonates), ready-to-drink tea, ready-to-drink
coffee, energy drinks, sports drinks, flavoured bottled
water, functional bottled water, flavoured milk drinks,
drinking yoghurt, concentrates (liquid and powder), juice
drinks (<24 % juice), nectars (25-99 % juice) and 100 %
juice<23'24>.

Most GD beverage categories used a calorie rating var-
iable that defined ‘regular’ calorie as >209 kJ (>50 kcal)/
250ml and ‘low’ calorie as <209 KkJ (<50 kcal)/250 ml.
Except for enhanced water, all beverages with a regular
calorie rating were included in the analysis. GD reported
100 % of the enhanced water category as ‘low’ calorie.
However, based upon consumption estimates of flavoured
water from the 2015 Canadian Community Health Survey
(CCHS) Nutrition, it was assumed that 25 % of all sales of
enhanced water was ‘regular’ calorie. Calorie rating infor-
mation was unavailable for some beverage categories,
requiring the following assumptions. Using an online
consumer product search, 50 % of fermented milk volume
was considered to contain free sugars. The annual ratio of
flavoured milk to total milk (total milk equals the sum of
flavoured and plain milk) was applied to soya milk as well
as grain, nut, rice and seed milk alternative drinks for each
year to determine the estimated volume with free sugars.
For EM data, no calorie rating variable was available; thus,
any ratios determined from GD data were applied to the
corresponding EM categories.

Sugary drink intake estimates were drawn from pub-
lished analyses of beverage intake from the 2004 and
2015 CCHS Nutrition national cross-sectional surveys rep-
resentative of the majority of Canadians living in the prov-
inces (aged >1 year; final sample sizes: 2004, n 34 775;
2015, 7 20 176)132>_ The full methodology is described
elsewhere®; briefly, standardized 24 h dietary recalls
were used to elicit all foods and beverages consumed by
respondents on the previous day. Data collection dates
for CCHS 2004 and 2015 began in January 2004 and
January 2015, respectively, and spanned the entire calen-
dar year so as to avoid seasonal effects. All fluids consumed
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as beverages and containing free sugars were identified
from CCHS food codes. For each survey, these sugary
drinks were grouped and reported intake was analysed
by volume (millilitres). To permit calculation of per capita
estimates for the Canadian population, non-consumers
were assigned zero values for volume.

Analysis

For the secondary analysis of sales data, GD and EM data
were organized into ten mutually exclusive sugary drink
beverage categories: carbonated soft drinks (regular cola,
non-cola carbonates); fruit drinks (liquid and powder
concentrates, juice drinks, nectars); sports drinks; energy
drinks; sugar-sweetened coffee; sugar-sweetened tea;
flavoured water (flavoured water, enhanced/functional
waten); flavoured milk and alternatives; drinkable yoghurt;
and 100% juice (see online supplementary material,
Supplemental Table S1).

The sales data analysis examined drinkable volume,
representing the final liquid volume that consumers drink.
For most beverages sold pre-packaged in liquid form,
drinkable volume is equal to the volume sold. For GD,
all purchased sales data represented drinkable volumes.
However, for EM, volumes for powder and liquid concen-
trates required conversion into drinkable volumes. Due to
the fact that EM did not include specific dilution ratios for
such beverages, EM concentrates were reconstituted using
conservative dilution ratios drawn from GD: 39 864-5 litres
of drink per tonne of concentrate for powder concentrates
and 66 litres of drink per litre of concentrate for liquid
concentrates. All reported volumes are drinkable volumes,
unless otherwise noted.

Sales data analysis examined changes over time in sugary
drink volume for all sugary drinks and for each beverage cat-
egory, as well as changes in each beverage category’s con-
tribution to total sugary drink volume. Volumes were
adjusted for annual population growth®®. For the national
intake estimates, sugary drinks were first organized into
mutually exclusive categories and then summed to obtain
total sugary drink volume (Supplemental Table S1). With
survey weights applied, independent-sample # tests com-
pared 2004 and 2015 reported intakes using the statistical
software package IBM SPSS Statistics version 25.0 (2017).

The dietary intake data were accessed through the
South-Western Ontario Research Data Centre at the
University of Waterloo. Ethics requirements were covered
through the South-Western Ontario Research Data Centre’s
standard data access and vetting procedures®”. For the
secondary analysis of publicly available market data, ethics
approval was not required. Due to the standard data agree-
ments of EM and GD, specific estimates of individual bev-
erage categories for a given year cannot be reported.
Therefore, data are presented showing changes in a single
beverage category over time or showing aggregated bever-
age categories within a single year.
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Fig. 1 Percentage change in per capita sales of sugary drink
beverages in Canada, by volume, 2004 to 2015: ,
GlobalData (GD); —, Euromonitor (EM). Note: sales data of
sugary drinks (GD and EM) represent drinkable volumes sold,
adjusted for population growth

Results

In 2015, Canadians purchased 356 ml (GD) and 443 ml
(EM) of sugary drinks per person per day. Per capita sugary
drinks sales volumes were highest in 2004, at 462 ml (GD)
and 534 ml (EM) per person per day. Overall, from 2004 to
2015, sugary drinks sales volume decreased by 23 % (GD)
and 17 % (EM), when adjusting for population growth
(Fig. 1. Despite differences in magnitude, trends over time
for sugary drinks sales across the two data sets were similar,
with steadily increasing rates of decline from 2004 to 2015.
National intake of sugary drinks was estimated as 392 and
266 ml per person per day in 2004 and 2015, respectively,
as per the CCHS Nutrition data. Estimates of sugary drink
intake measured using the CCHS Nutrition data showed
a 32 % decline from 2004 to 2015.

When examining changes in categories of sugary drinks,
similar trends were seen in both sales data sets. As shown in
Fig. 2, from 2004 to 2015, adjusted sales volume decreased
for traditional categories of sugary drinks, such as carbon-
ated soft drinks, fruit drinks and 100 % juice. In contrast,
adjusted sales volume increased for novel categories,
including energy drinks, sugar-sweetened coffee, flav-
oured water, drinkable yoghurt, flavoured milk and alter-
natives, sports drinks and sugar-sweetened tea. Changes
in dietary intake estimates for sugary drink beverage cat-
egories drawn from the CCHS Nutrition mirror those
observed in the commercial data sources, with the excep-
tion of sports drinks (see Fig. 2). Although both sales data
sets showed consistency in the direction of changes in sales
by beverage category, the magnitude of these changes dif-
fered, particularly for several categories of sugary drinks,
such as energy drinks, sugar-sweetened coffee, flavoured
water and drinkable yoghurt.

Changes in sales volumes resulted in changes in
the overall profile of sugary drinks volume over time.
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Fig. 2 Change in daily per capita sales and dietary intake of
sugary drinks in Canada, by volume, 2004 to 2015: -,
GlobalData (GD); =, Euromonitor (EM); s, Canadian Community
Health Survey (CCHS). Note: sales data of sugary drinks (GD
and EM) represent drinkable volumes sold, adjusted for population
growth. Dietary intake data are drawn from the CCHS Nutrition

In 2004, sales of sugar-sweetened tea, sugar-sweetened
coffee, sports drinks, energy drinks, flavoured water,
flavoured milk and alternatives, and drinkable yoghurt
represented approximately 11-8% (GD) or 10-7 % (EM)
of sugary drink volume. By 2015, these ‘emergent’ catego-
ries accounted for approximately 20-8 % (GD) and 18-0 %
(EM) of all sugary drink sales. At both time points, 100 %
juice contributed almost one-fifth of sugary drinks sales vol-
ume (21-0 % in 2004, 21-8 % in 2015, for GD; 21-4 % in 2004,
23-1% in 2015, for EM) and was consistently the second
largest contributor to total sugary drinks sales volume, after
carbonated soft drinks. Compared with 2004, 2015 daily per
capita sales of the three leading categories (carbonated soft
drinks, fruit drinks and 100 % fruit juice) was approximately
43-5 ml lower (46 ml for GD; 41 ml for EM). However, sales
of the emergent beverage categories increased by approx-
imately 7-5 ml per person per day (7 ml for GD; 8 ml for
EM). If sales of these emergent categories had remained
at 2004 per capita levels — rather than having increased
steadily over time — per capita sugary drink volume in
2015 would have been approximately 23 % less than in
2004 (26 % for GD; 20 % for EM), or approximately 15 %
lower than the observed 20 % change.

Discussion

The study findings indicate a decline in per capita sugary
drinks consumption between 2004 and 2015 in Canada.
While this decline is reflected in both sources of proprietary
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sales data (GD and EM) as well as in dietary intake data for
the Canadian population (CCHS Nutrition), the volume and
extent of decline reflected by these data differ considerably
(=17 % EM, —23 % GD, —32 % CCHS Nutrition). Estimates
of sugary drinks consumption from market sales data
sources were greater than estimates drawn from dietary
intake data for the Canadian population, as reported for
other jurisdictions"!”. Market sales data are not intended
to estimate actual consumption, and do not account for
beverages prepared at home nor for any ‘waste’ in terms
of beverages sold but not consumed. Additionally, the dif-
ference in sales data estimates and dietary intake estimates
may be due to under-reporting of energy intake, which is a
common limitation of dietary recall tools®”. Dietary recalls
have been noted to underestimate sugar-sweetened bever-
age consumption by as much as 30-40 %", Furthermore,
evidence suggests that for some food and beverage catego-
ries, the under-reporting of energy intake increased in
CCHS 2015 compared with CCHS 2004®®. The declining
trend in consumption of sugary drinks among Canadians
is consistent with findings from other high-income coun-
tries, such as the USA and the UK®-3?, Further research
is needed to determine whether changes in Canada are
driven by an overall reduction in beverage purchases
among consumers, or a shift in consumption from sugary
drinks to other beverages such as low-calorie options,
including plain water.

Differences between the two sources of sales data were
also observed. Estimates of sales beverage volume
between GD and EM differed in any given year. For
instance, adjusted sugary drinks sales in 2015 estimated
by EM were 24 % greater than those of GD. Differences
in sales volume estimates were also observed among spe-
cific beverage categories, with greater differences observed
between the sales data sources for novel categories, includ-
ing energy drinks, sugar-sweetened coffee, flavoured
water and drinkable yoghurt. Differing estimates and rates
of change between the sales data sources may be due to
varying data scope, beverage category definitions and col-
lection methodologies. While the proprietary nature of
these data precludes a detailed comparative analysis, these
discrepancies raise questions about the use of commercial
data that have not been independently validated. Although
sales data sources may be useful for identifying general
market trends over time, the accuracy of these trends, as
well as the estimates underlying them, remains open to
question.

All three data sources are consistent in demonstrating
changes across categories of sugary drinks. Sales increased
for sugar-sweetened tea, sugar-sweetened coffee, sports
drinks, energy drinks, flavoured water, flavoured milk
and alternatives, and drinkable yoghurt. These categories
have come to account for an increasing proportion of sug-
ary drinks sales over this time period, from approximately
12 % in 2004 to approximately 19 % in 2015. These shifts
may be due to consumers selecting products based on
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misperceptions that these beverages may confer more
health benefits compared with traditional sugary drinks®?.

Findings from the current study have several implica-
tions for research. The findings reinforce the importance
of including novel categories of sugary drinks, such as flav-
oured milk and drinkable yoghurt, when measuring sugary
drink intake in population-based surveys. The findings also
highlight the importance of 100 % juice to sugary drink
intake: 100 % juice was consistently the second largest con-
tributor to total sugary drinks sales volume and comprised a
generally consistent proportion of market share over time,
in contrast to most other beverage categories. These find-
ings support the inclusion of fruit juice along with sugar-
sweetened beverages as a form of free sugar intake that
should be limited®.

To our knowledge, the current study is one of the first to
compare estimates of sugary drinks consumption from vari-
ous data sources at the population level®®. However, the
secondary nature of data analysis posed several limitations.
First, beverage categories as defined by EM and GD may
have failed to capture some beverages containing sugar.
For example, GD’s definition of juice drinks, nectars and
100 % juice beverages excluded those marketed as ‘baby
juices’. Additionally, both data sources excluded hot coffee
and tea drinks prepared at home, to which sugar may be
added. Finally, sales data sources excluded most protein
drinks and meal replacement beverages. Second, while it
was possible to align nearly all sugary drinks beverage cat-
egories across the data sources, some differences were
noted. For example, although soya milk and milk alterna-
tives were included in GD’s definition of dairy beverages,
these were excluded from the EM definition. Third, there
was uncertainty in the conversion of concentrates to drink-
able volumes. To reduce the likelihood of overestimating
drinkable volumes, the most conservative conversion fac-
tors were used. Fourth, sales data of this nature cannot
detect differences based on population characteristics,
such as age. Fifth, sales trends prior to 2004 were not exam-
ined in the current study. Although the year 2004 was used
as the basis for comparative analyses and happened to
represent the highest annual sales volume for the examined
time period, it is unknown whether 2004 sales volumes
represent a historic peak or whether preceding sugary
drinks sales volumes were higher still. Sixth, data on
the caloric content of sales data beverages were unavail-
able and the dietary energy contribution of these prod-
ucts is unknown, including any changes over time.
Based on CCHS data, sugary drink energy intake
declined by 25% from 2004 to 2015 (analysis unre-
ported). The precise role of energy misreporting is
unclear. Finally, the sales data were reflective of the
entire Canadian population’s consumption. In compari-
son, the CCHS sample excludes subsets of the Canadian
population, such as individuals living in the three territo-
ries, reserves or other Aboriginal settlements, some
remote locations or institutions (e.g. prisons), as well
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as Canadians <1 year of age. It is unknown how these
exclusions may have affected per capita estimates>'3,

Conclusions

The study findings demonstrate a declining trend over time
in sugary drinks consumption in Canada, as shown in data
drawn from commercial market sources and dietary intake
surveys. Despite this consistent trend, the examined data
sources reflected considerable differences in the volume
and extent of decline. While it has been shown that dietary
intake surveys underestimate consumption®?? market
sales data are likely to overestimate consumption, given
that they do not account for wastage. Actual levels of con-
sumption likely lie somewhere in between. Despite recent
declines, sugary drink consumption remains high in
Canada, in part due to the emergence of newer beverage
categories.

Acknowledgements

Financial support: Funding for this study was provided by
the Canadian Cancer Society, Diabetes Canada, the
Childhood Obesity Foundation, the Chronic Disease
Prevention Alliance of Canada, and the Heart and
Stroke Foundation. Additional support was provided
by a Canadian Institutes of Health Research (CIHR)
and Heart and Stroke Foundation Health System
Impact Fellowship (C.D.C.), and a CIHR PHAC Chair
in Applied Public Health (D.H.). The funders had no
role in the design, analysis or writing of this article.
Conflict of interest: D.H. has provided paid testimony
on behalf of public health authorities in response to legal
challenges from the food and beverage industry. C.D.C.
is a post-doctoral fellow supported by the CIHR and the
Heart and Stroke Foundation; while she holds a
Fellowship with the Heart and Stroke Foundation, she
is not an employee of the Foundation. Authorship:
A.CJ. and D.H. conceptualized the study. C.D.C. and
A.CJ. analysed the data and drafted the manuscript.
All authors contributed to interpreting the data and writ-
ing the manuscript. All authors read and approved the
final manuscript. Ethics of human subject participation:
The dietary intake data were accessed through the
South-Western Ontario Research Data Centre at the
University of Waterloo. Ethics requirements (including
accordance with the guidelines laid down in the
Declaration of Helsinki) were covered through the
South-Western Ontario Research Data Centre’s standard
data access and vetting procedures. For the secondary
analysis of publicly available market data, ethics appro-
val was not required.


https://doi.org/10.1017/S1368980019001654

Public Health Nutrition

oL

https://doi.o

2728

Supplementary material

To view supplementary material for this article, please visit
https://doi.org/10.1017/51368980019001654

Author ORCID.

Christine D Czoli, 0000-0003-

1972-1812.

References

10.

11.

12.

13.

14.

Luger M, Lafontan M, Bes-Rastrollo M et al. (2017) Sugar-
sweetened beverages and weight gain in children and adults:
a systematic review from 2013 to 2015 and a comparison with
previous studies. Obes Facts 10, 674-693.

Malik VS, Pan A, Willett WC et al. (2013) Sugar-sweetened
beverages and weight gain in children and adults: a system-
atic review and meta-analysis. Am J Clin Nutr 98, 1084-1102.
Imamura F, O’Connor L, Ye Z et al. (2015) Consumption of
sugar sweetened beverages, artificially sweetened bever-
ages, and fruit juice and incidence of type 2 diabetes: system-
atic review, meta-analysis, and estimation of population
attributable fraction. BMJ 351, h3576.

Kim Y & Je Y (2016) Prospective association of sugar-sweet-
ened and artificially sweetened beverage intake with risk of
hypertension. Arch Cardiovasc Dis 109, 242-253.
Moynihan PJ & Kelly S (2014) Effect on caries of restricting
sugars intake: systematic review to inform WHO guidelines.
J Dent Res 93, 8-18.

Prospective Studies Collaboration, Whitlock G, Lewington S
et al. (2009) Body-mass index and cause-specific mortality in
900000 adults: collaborative analyses of 57 prospective
studies. Lancet 373, 1083-1096.

Malik VS, Schulze MB & Hu FB (20006) Intake of sugar-sweet-
ened beverages and weight gain: a systematic review. Am J
Clin Nutr 84, 274-288.

World Health Organization (2015) Guideline: sugars intake for
adults and children. http://apps.who.int/iris/bitstream,/10665/
149782/1/9789241549028_eng.pdfrua=1 (accessed November
2016).

Te Morenga L, Mallard S & Mann J (2013) Dietary sugars
and body weight: systematic review and meta-analyses of
randomised controlled trials and cohort studies. BMJ 345,
€7492.

Te Morenga L, Howatson AJ, Jones RM et al. (2014) Dietary
sugars and cardiometabolic risk: systematic review and
meta-analyses of randomized controlled trials of the
effects on blood pressure and lipids. Am J Clin Nutr 100,
65-79.

Alvarez-Sinchez C, Contento I, Jiménez-Aguilar A et al.
(2018) Does the Mexican sugar-sweetened beverage tax
have a signaling effect? ENSANUT 2016. PLoS One 13,
€0199337.

Statistics Canada (2008) Canadian Community Health Survey
Cycle 2.2 User Guide. http://www23 statcan.gc.ca/imdb-bmdi/
document/5049_D24_T9_V1-eng.pdf (accessed June 2016).
Statistics Canada (2014) Detailed information for CCHS 2015
Nutrition. Canadian Community Health Survey — Nutrition.
http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSur
vey&SDDS=5049 (accessed October 2016).

Jones AC (2018) Predicting the potential health and eco-
nomic impact of a sugary drink tax in Canada: a modelling
study. PhD Thesis. https://uwspace.uwaterloo.ca/handle/
10012/13021 (accessed May 2018).

Garriguet D (2008) Beverage consumption of Canadian
adults. Health Rep 19, 23-29.

9/10.1017/51368980019001654 Published online by Cambridge University Press

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

20.

27.

28.

29.

30.

31.

32.

33.

34.

CD Czoli et al.

Garriguet D (2008) Beverage consumption of children and
teens. Health Rep 19, 17-22.

Stern D, Piernas C & Popkin BM (2013) Consumption of
flavored waters, sports and energy drinks is potentially
underestimated: trends in sales, purchases and intake in
the US, 2000-11. FASEB J 27, 848.6.

Slining MM, Mathias KC & Popkin BM (2013) Trends in food
and beverage sources among US children and adolescents:
1989-2010. J Acad Nutr Diet 113, 1683-1694.

Francou A, Hebel P, Braesco V et al. (2015) Consumption
patterns of fruit and vegetable juices and dietary nutrient
density among French children and adults. Nutrients 7,
6073-6087.

Schoeller DA, Bandini LG & Dietz WH (1990) Inaccuracies in
self-reported intake identified by comparison with the
doubly labelled water method. Can J Physiol Pharmacol
68, 941-949.

Davy BM, Jahren AH, Hedrick VE et al. (2011
Association of 8'3C in fingerstick blood with added
sugars and sugar-sweetened beverage intake. J Am Diet
Assoc 111, 874-878.

Euromonitor International (2016) Sin tax in food and
beverages: strategies, outcomes and learnings. http://
Www.euromonitor.com/sin-tax-in-food-and-beverages-strat
egies-outcomes-and-learnings/report (accessed April 2018).
Euromonitor International (2018) Market research on
Canada. http://www.euromonitor.com/canada (accessed
June 2018).

Euromonitor International (2018) Market research on the soft
drinks industry. https://www.euromonitor.com/soft-drinks
(accessed June 2018).

Jones AC, Kirkpatrick SI & Hammond D (2019) Beverage
consumption and energy intake among Canadians: analyses
of 2004 and 2015 national dietary intake data. Nutr J (In the
Press).

Statistics Canada (2017) CANSIM Table 051-0001 — Estimates
of population, by age group and sex for July 1, Canada, prov-
inces and territories, annual (persons). http://www5.statcan.
gc.ca/cansim/a262id=510001 (accessed June 2016).
Statistics Canada (2018) The Research Data Centres (RDC)
Program. Application Process and Guidelines. https://
www.statcan.gc.ca/eng/rdc/process  (accessed February
2018).

Garriguet, D. (2018) Accounting for misreporting when com-
paring energy intake across time in Canada. Health Rep 29,
3-12.

Mesirow MSC & Welsh JA (2015) Changing beverage con-
sumption patterns have resulted in fewer liquid calories in
the diets of US children: National Health and Nutrition
Examination Survey 2001-2010. J Acad Nutr Diet 115,
559-500.

Miller G, Merlo C, Demissie Z et al. (2017) Trends in
beverage consumption among high school students:
United States, 2007-2015. MMWR Morb Mortal Wkly Rep
66, 112-116.

Kit BK, Fakhouri THI, Park S et al. (2013) Trends in
sugar-sweetened beverage consumption among youth and
adults in the United States: 1999-2010. Am J Clin Nutr 98,
180-188.

Ng SW, Ni Mhurchu C, Jebb SA et al. (2012) Patterns and
trends of beverage consumption among children and adults
in Great Britain, 1986-2009. Br J Nutr 108, 536-551.
Munsell CR, Harris JL, Sarda V et al. (2016) Parents’
beliefs about the healthfulness of sugary drink options:
opportunities to address misperceptions. Public Health
Nuir 19, 46-54.

Stern D, Piernas C, Barquera S et al. (2014) Caloric beverages
were major sources of energy among children and adults in
Mexico, 1999-2012. ] Nutr 144, 949-956.


https://doi.org/10.1017/S1368980019001654
https://orcid.org/0000-0003-1972-1812
https://orcid.org/0000-0003-1972-1812
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua1
http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua1
http://www23.statcan.gc.ca/imdb-bmdi/document/5049_D24_T9_V1-eng.pdf
http://www23.statcan.gc.ca/imdb-bmdi/document/5049_D24_T9_V1-eng.pdf
http://www23.statcan.gc.ca/imdb/p2SV.pl?FunctiongetSurvey&SDDS5049
http://www23.statcan.gc.ca/imdb/p2SV.pl?FunctiongetSurvey&SDDS5049
https://uwspace.uwaterloo.ca/handle/10012/13021
https://uwspace.uwaterloo.ca/handle/10012/13021
http://www.euromonitor.com/sin-tax-in-food-and-beverages-strategies-outcomes-and-learnings/report
http://www.euromonitor.com/sin-tax-in-food-and-beverages-strategies-outcomes-and-learnings/report
http://www.euromonitor.com/sin-tax-in-food-and-beverages-strategies-outcomes-and-learnings/report
http://www.euromonitor.com/canada
https://www.euromonitor.com/soft-drinks
http://www5.statcan.gc.ca/cansim/a26?id510001
http://www5.statcan.gc.ca/cansim/a26?id510001
https://www.statcan.gc.ca/eng/rdc/process
https://www.statcan.gc.ca/eng/rdc/process
https://doi.org/10.1017/S1368980019001654

	Trends in sugary drinks in Canada, 2004 to 2015: a comparison of market sales and dietary intake data
	Methods
	Data sources
	Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Supplementary material
	Author ORCID
	References


